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SPECIFICATION 

1. Title of the Invention 

Method for Forming Images on Fluororesin Article 



2. Claims 

1) A method for forming images on a fluororesin article, comprising heating one or both 
of a type font or other printing plate and a fluororesin article heated to the heat deformation 
temperature of the fluororesin or higher, and pressing the two together to form the printing plate 
image on the fluororesin surface. 
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2) The method according to claim 1 , wherein a colored fine inorganic substance is 
deposited on the fluororesin surface and then pressure printing is performed. 

3) The method according to claim 1, wherein a colored fine inorganic substance is 
deposited on the type font or other printing plate, and then pressure printing is performed. 

4) The method according to claims 2 and 3, wherein the colored fine inorganic substance 
is carbon black. 

5) The method according to claims 1 through 4, wherein transfer paper on which a 
disperse dye has been printed or coated is laid over a fluororesin article and heated and pressed 
in order to dye the fluororesin article, and then pressure printing is performed. 

6) The method according to claims 1 through 5, wherein the heat deformation 
temperature is within a range of 150 to 400°C. 

7) The method according to claim 6, wherein the heated type font or other printing plate 
is pressed from the transfer paper side, and the image of the type font or other printing plate is 
formed by dyeing on the fluororesin article. 

8) The method according to claim 7, wherein the heating and dyeing temperature is 
within a range of 1 80 to 250°C. 

3. Detailed Description of the Invention 

The present invention relates to a method for forming or dyeing an image on a fluororesin 
article. In further detail, the present invention relates to a method for forming or dyeing an 
image by heating a fluororesin article and/or image-forming printing plate to the heat 
deformation temperature or higher and pressing the two together. 

Fluororesins have very weak affinity and adhesion in relation to conventional resins used 
in painting and printing applications; therefore, it is impossible to form images by application, 
printing, adhesion, or the like on the surface of a fluororesin article in the same manner as it is 
done with ordinary resins, and fluororesin articles are primarily used in their original state. 
Examples of known methods include those in which the surface of a fluororesin article is 
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chemically colored by a very strong chemical reagent, such as a metal alcoholate, and those in 
which the surface is mechanically engraved and cut to create a marker. The former chemical 
method can be detrimental to workers' health because of the use of highly reactive reagents, and 
the method has low economic efficiency because corrosion-proof equipment and the like are 
necessary. The latter mechanical engraving method has little of the pollution of the chemical 
method, but the material is weakened by being cut, cutting dust is produced, high-performance 
equipment for optical and electrical reading of the image is necessary, and coloration is 
impossible. 

The present invention has the following advantages when compared to conventional 
methods. 

a) Coloration is possible. 

b) A type font can be used for printing. 

c) Heating and pressing methods are used, the equipment is simple, and an image can be 
created and dyed. 

d) Cutting dust is not produced. 

e) There is no pollution because no special reagents or the like are used. 

f) The work is simple and economically efficient. 

Thus, the present method has useful characteristics. The present method will now be 
described in detail. The fluororesin article used in the present method is usually composed of 
polyethylene tetrafluoride, ethylene tetrafluoride-propylene hexafluoride copolymer, ethylene 
tetrafluoride-perfluoroalkoxyethylene copolymer, chlorotrifluoroethylene, ethylene tetrafluoride- 
ethylene copolymer, or vinylidene fluoride. The surface of the fluororesin article can be printed 
in color using, for instance, carbon powder, copper powder, bronze powder, red iron oxide, 
chromium oxide, and other powders as the inorganic fine powder for coloring. Dyeing can be 
accomplished using azo and anthraquinone disperse dyes. Examples of such dyes include C.I. 
Disperse Orange 5, C.I. Disperse Red 1, C.I. Disperse Violet 8, C. I. Disperse Red 4, and C. I. 
Disperse Blue 1 . 

The method for forming images according to the present invention is one in which a type 
font is heated in an appropriate manner to within a range of 1 50 to 400°C, which is a range in 
which the fluororesin that is used in the process tends to undergo thermal deformation; the type 
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font is pressed; and intaglio printing is performed on the surface of the fluororesin article. The 
pressing pressure is 5 kg/cm 2 to 20 kg/cm 2 . The pressure is set based on the heating temperature 
and pressing time. When the heating temperature is high, the resin can be deformed by thermal 
energy even without an increase in pressure, but when the temperature is low, it is necessary to 
increase pressure. Methods for coloring the image include those in which a colored inorganic 
fine powder is used, and those in which a disperse dye is used. Good coloration effects are 
obtained using a colored inorganic fine powder in order to print in vivid color. However, dyeing 
with a disperse dye is an excellent method for solid printing in color over a wide surface area or 
for color planographic printing. When coloration is accomplished with a colored inorganic fine 
powder, hue irregularities tend to be produced, and uniform coloring is impossible when 
planographic ceramic painting is performed. Furthermore, an inorganic fine powder and a 
disperse dye can be simultaneously used on the surface of the fluororesin article. For instance, 
dyeing or multi-colored printing can be easily accomplished by a method in which a fine-line 
heated type font is pressed to form an image by color intaglio printing with the aid of a fine 
inorganic powder on a surface that has been solidly dyed by the thermal transfer of a disperse 
dye. Carbon powder can be used for such printing. 

To describe the present invention in yet further detail, coloration methods that use 
inorganic colored fine powders can be divided into methods in which printing is performed after 
a powder has been dispersed on the surface of a fluororesin article, and methods in which a 
powder is deposited on the convex portions of a type font and pressure printing is performed on 
the resin surface while the powder is being fixed to the resin. There is no particularly need to 
apply the powder to the resin surface by a special method or in a thick uniform layer, and 
because the powder is composed of fine particles, an adequate hue is obtained by natural 
adhesion to the resin surface. When the powder will not naturally adhere to the surface, the 
method can also be used whereby an electric charge is applied to the fluororesin article surface 
by corona discharge, and the powder is thereby electrostatically bonded. This is because 
fluororesins have adequate insulating characteristics. Moreover, a finer powder is preferred. 
Bonding the powder in advance by electrostatic force becomes more necessary with reduced 
particle diameter. There are no special restrictions as to the particle size, but 100 |im or less is 
preferred. Moreover, it is not particularly necessary to modify the heating temperature, pressure, 
time, and the like when a different colored inorganic fine powder is used. In particular, natural 
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adhesion of the fine powder is preferable and more convenient than methods that use a binder or 
other auxiliary agent for bonding the powder to the convex portions of a type font. 

Next, dyeing with a disperse dye is accomplished by a method in which transfer paper 
coated or imprinted with a disperse dye is laid over a fluororesin article, the product is heated 
and pressed at approximately 180 to 250°C, and the disperse dye on the transfer paper is thereby 
transferred to the surface of the fluororesin article. In order to further assist this dye transfer, it is 
preferred that the fluororesin itself be preheated (180 to 250°), combined with the transfer paper, 
and heated and pressed. When an image has been printed in advance on the transfer paper, this 
image will be formed on the surface of the fluororesin article. Dyeing by this method is 
characterized in particular by producing uniform planographic dyeing. It is possible to transfer 
and dye an image on the surface of a fluororesin articles by applying heat and pressure from the 
side of the transfer paper when a stamp-printing plate is used. 

Working examples of the present invention will now be described. 

Working Example 1 

A type font heated to approximately 250°C was pressed for about 3 seconds under a 
pressure of 10 kg/cm 2 to a 1-mm thick polyethylene tetrafluoride sheet to form the shape of the 
type font on the resin surface by intaglio printing. It was possible to print Chinese characters 
from the type font as easily as it was to print numbers and letters. 

Working Example 2 

Carbon black powder was sprinkled over the front surface of the polyethylene 
tetrafluoride in Working Example 1 , and the back surface of the sheet was then tapped so that the 
excess carbon black powder fell off and the powder naturally adhered to the surface. Printing 
was performed on the resin surface in the same manner as described in Working Example 1 . As 
a result, it was possible to clearly print in black even the fine parts of the type font. The carbon 
black remaining on the portions on which there was no image was rinsed off with water. The 
wear resistance after printing was also good. 
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Working Example 3 

\ t 

The surface of the polyethylene tetrafluoride resin article in Working Example 1 was 
heated to 270°C, and a font type covered with copper powder was pressed to this surface for 
approximately 1 second under 6 kg/cm 2 . As a result, printing was performed at the same time as 
the copper powder became fixed to the fluorine resin. The copper powder that did not adhere to 
the fluorine resin article was easily rinsed off with water. 

Working Example 4 

When transfer paper coated with the disperse dye C. I. Disperse Orange 5, with PVA 
serving as the binder, was laid over a sheet with a thickness of 1 mm, heated, and pressed for 
30 seconds at 210°C and 15 kg/cm 2 , it was possible to transfer the disperse dye and to dye the 
resin. The resin was adequately dyed with no reduction in hue when decoloration tests were 
performed using an organic solvent (acetone, toluene, triclene, or the like) following transfer 
dyeing. Similarly, it was possible to transfer the dyed image to an ethylene tetrafluoride- 
propylene hexafluoride copolymer by using transfer paper that had a printed image. 

Applicant 

Toppan Printing Co., Ltd. 
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